AMENDMFNTS TO THE SPECIFICATION 

In the Abstract of the Disclosure: (Place a replacement or new abstract on a separate sheet) 

f002^4Q01ZJ The fuzzy aud i o wireless digital audio music system may utilize a battery 
powered DLUCTOOT I Lcomp li ant transmitter to transmit a coded digital DLUCTOOTI I 
commun i cat i on signal from an existing non - BLUCTOOT H analog headphone jack of a music audio 
player device or source to a battery powered headphone receiver without the use of wires. A battery 
powered BLUETOOT H comp l iant digital transmitter may include a headphone plug in 
communication with a standard analog headphone jack on a_an audio source, such as, laptop and 
desktop computers, portable compact disc players, portable MP3 players, portable cassette players, 
etc. The battery powered BLUETOOTH comp li ant transmitter adds a unique user code as d e fined 
i n th e BLUETOOT I I standard and transmits it to the battery powered BLUETOOTI I compl i ant 
receiver headphones where a fuzzy logic detection system may be used to enhance decoding 
performance. The BLUETOOT H communicat i on FAWM wireless digital audio system will allow 
private listening without interference from other users, and without the inconvenience of wires. 

In the Specifications: 

Please replace the paragraphs and the beginning of the specification with the following 
rewritten paragraphs and beginning: 

rUZZY AUD I O WIRELESS DIGITAL AUDIO MUSIC SYSTEM 
This is a continuation-in-part of application Serial No. 10/027,391 
which patent application is pending. 

BACKGROUND OF THF I NVFNTION 

[0001] This invention relates to music audio player devices and more particularly to systems 

that include headphone listening devices. The new audio music system uses an existing nen- 
DLUCTOOT I I headphone jack (i.e., this is the standard analog headphone jack that connects to 
wired headphones) of a music audio player (i.e., portable CD player, portable cassette player, 
portable A.M./F.M. radio, laptop/desktop computer, portable MP3 player, and the like) to connect a 


- 3 - 


battery powered BLUCTOOT I I compliant transmitter for digital wireless transmission of a 
BLUCTOOT I I commun i cat i on signal to a set of battery powered BLUCTOOT I I compl i ant receiver 
headphones. BLUETOOTH i s a wor l dwid e w i r ele ss standard. D e ta ile d I nformat i on r e gard i ng th e 
standard i s ava il abl e on th e w e b sit e www.blu e tooth.com. 

[0002] Use of music audio headphones with music audio player devices such as portable 

CD players, portable cassette players, portable A.M./F.M. radios, laptop/desktop computer, portable 
MP3 players and the like, have been in use for many years. These systems usual l y incorporate an 
audio source having a_an analog non - BLUCTOOT I I headphone jack to which headphones may be 
connected by wire. 

[0003] There are also known non - portabl e wireless headphones that may receive i nfrared 

fIR) A.M. and F.M. radio transmissions. However, th e s e syst e ms operat e w i th a narrow b e am w i dth 
that r e qu i r e s a point - and - shoot sty le for r e c e pt i on , they do not allow use of a simple plug in (i.e., 
plug in to the existing analog audio headphone jack) battery powered BLUETOOTH comp l iant 
transmitter for connection to any music audio player device jack, such as the above mentioned 
music audio player devices, for coded digital wireless transmission and reception by BLUCTOOTI I 
compl i ant headphones of audio music for private listening to multiple users occupying the same 
space, without the use of wires. Existing audio systems make use of electrical wire connections 
between the audio source and the headphones to accomplish private listening to multiple users. 
[0004] There is a need for a battery powered simple connection system for existing music 

audio player devices (i.e., the previously mentioned music devices), to allow coded digital wireless 
transmission (using a battery powered BLUETOOTH compl i ant transmitter) to a headphone receiver 
(using battery powered BLUETOOTH comp li ant receiver headphones) that accomplishes private 
listening to multiple users occupying the same space without the use of wires. 

SUMMARY OF THF INX/FNITIOM 

[0005] The present invention is directed to l "AWM (l~uzzy Audio W i ro l c3s Mu3 i c) syst e ms^ 

wireless digital audio music system for coded digital transmission , per th e BLUCTOOT I I standard, 
of an analog audio signal from any music audio player device with an non - BLUCTOOTI I analog 
headphone jack to a receiver headphone , wh i ch adher e s to the BLUCTOOTI I standard . Fuzzy 
logic technology may be utilized by the FAWM wireless digital au dio music system to enhance bit 
detection. A battery powered BLUCTOOTI I compliant transmitter may include a headphone plug in 
communication with any of the previously mentioned music audio sources. For reception, a battery 
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powered DLUCTOOT I I comp li ant headphone receiver may apply fuzzy logic to enhance user code 
bit detection. Fuzzy logic detection may be used to enhance user code bit detection during 
decoding of the BLUETOOTI I commun i cat i on signal. The FAWM wireless digital audio music 
system will provide private listening without interference from other users and without the use of 
wires. 

[0006] These and other features, aspects and advantages of the present invention will 
become better understood with reference to the following drawings, description and claims. 

BRIEF DESCRIPTION OF THF DRAWINGS 

[0007] Figure 1 illustrates a schematic diagram representation of the FAWM wireless dig ital 
audio milSiO system according to and embodiment of the invention ; 

Figure 2 illustrates a schematic diagram re presentation of the FAWM transmitter 
accordino to an embodiment of the invention- 

Figure 3 illustrates a schematic diagram representation of the FAWM receiver without 
the use of the fuzzv logic enhancement accordi ng to an embodiment of the invention- 

Figure 2 4 illustrates a schematic diagram representation of the FAWM system with 
the use of the fuzzy logic enhancement a graph of th e h i gh and l ow b i t fuzzy l og i c i f - then part fuzzy 
set- according to an embodiment of the invention. 

DETAILED DFSCRIPTION 

[0008] The following detailed description is the best currently contemplated modes for 

carrying out the invention. The description is not to be taken in a limiting sense, but is made merely 
for the purpose of illustrating the general principles of the invention. 

[0009] Referring to Figwe Figures 1 through 3, a FAW M wireless digital audio musin system 
10 may include a battery powered DLUCTOOT I I comp li ant transmitter 20 connected to a portable 
music audio player or music audio source 80. The battery powered DLUCTOOT I I comp li an t wireless 
digital audio music transmitter 20 that utilizes a CODCC an analog to digital converter or Ann 22 
and DLUCTOOT I I front end may be connected to the music audio source 80 analog non- 
DLUCTOOT I I headphone jack 82 using a headphone plug 22. The battery powered DLUCTOOT I I 
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eempfemt transmitter 20 may have a transmitting antenna 24 that may be omni-directional for 
transmitting a spread spectrum modulated signal , wh i ch adher e s to the DLUCTOOT I I standard, to a 
receiving antenna 52 of a battery powered DLUCTOOTI I compliant headphone receiver 50. The 
battery powered DLUCTOOT I I comp l iant receiver 50 may have headphone speakers 54 in 
headphones 55 for listening to the spread spectrum demodulated and decoded DLUCTOOTI I 
communication signal. In the headnhone receiver sn During decod i ng, fuzzy logic detection may be 
used t0 optimize retention of the received Hsor coda increase rece i ver decoding performanc e . The 
rAWM DLUCTOOT I I compliant transmitter 20 may digitize the audio signal per the DLUCTOOTI I 

Standafd using a CODCC an ADC 32 that may hft in comm unication with an encoder 3fi and 
DLUCTOOTI I front e nd . This DLUCTOOTI I compliant digital signal has a throughput of 
approximately 1 .4 Mbps that may be as low as approximately 1 .0 Mbps. After digital conversion thP 
d i gita l s i gnal mav he nrocessed hv a digital low pass filter 34 To reduce the effects of channel 
noise, the battery powered DLUCTOOT I I comp l iant transmitter 20 may use channel encoding 33. A 
modu l ator 48 modulates the digital sinnal to he transmitted For further noise immunity, spread 
spectrum modulation 42 , as def i n e d in the DLUCTOOTI I standard is utilized. The battery powered 
DLUCTOOT I I compliant transmitter 20 may contain a DLUCTOOTI I compl i ant code sh i ft r e gist e r 
generator 44 (SRG) , or th e l ik e , that may be used to create a unique user code. The unique user 
code generated is specifically associated with one FAWM wireless digital audio music system use r, 
and it is the only code recognized by the battery powered rAWM DLUCTOOT I I comp li ant 
headphone receiver 50 operated by a particular user. The radio frequency (RF) spectrum utilized 
(as taken from the Industrial, Scientific and Medical (ISM) band), may be approximately 2.4 GHz. as 
defined in the DLUCTOOT I I standard . And the power radiated by the DLUCTOOT I I compliant 
transmitter adheres to the ISM \SM DLUCTOOT I I standard. 

[0010] Referring to Ftgwe Figures 1 through 4, the spread spectrum modulated 
BLUCTOOT I I compliant signal from transmit antenna 24 may be received by receiving antenna 52 
and then spread spectrum demodulated 62 with a receiver rode ge nerator fin that contains the 
same transm i tted un i que code per the DLUCTOOTI I standard , in the battery powered DLUCTOOT I I 

eemptefrt receiver 50 headphones. The transmitted signal fr om transmit antenna 74 may he 
rece i ved hv receiving antenna 5? and communicated to a wide h and handpass filter (BEE) 64 The 

received d i gital signal mav be processed hv a demodulator zr (Eigjjce 3) The battery powered 
DLUCTOOTI I compliant receiver 50 may utilize fuzzy logic 61 fas hest viewed in Figure 4) to 
optimize the bit detection of the received packet user code. 

[0011] Each DLUCTOOTI I comp li ant receiver headphone 50 user may be able to listen 
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(privately) to high fidelity audio music, using any of the audio devices listed previously, without the 
use of wires, and without interference from any other DLUCTOOT I I comp l iant receiver headphone 
50 user. The fuzzy logic detection technique £1 that may be used in the FAWM receiver 50 could 
provide greater user separation through optimizing code division in the BLUETOOTH compl i ant 
headphone receiver. 

[0012] The battery powered DLUCTOOT I I comp l iant transmitter 20 sends the audio music 

information to the battery powered DLUCTOOTI I comp li ant receiver 50 in digital packet format as 
def i n e d in th e BLUETOOT I I standard . Each pack e t may consist of, at m i nimum, a start b i t to 
i nd i cat e th e b e g i nn i ng of a pack e t, th e unique user cod e , the d i g i t i z e d audio informat i on and a stop 
b i t to i ndicate th e e nd of a pack e t. These packets may flow to create a digital bit stream rate of less 
than or equal to 1 .0 Mbps as d e f i n e d in the DLUETOOT I I standard . 

[0013] The user code bits in each packet may also be received and detected by a fuzzy logic 

d e t e ctor detection £1 system (as an option) in the headset receiver 50 to provide additional receiver 
d e cod i ng performance. For each consecutive packet received, the fuzzy logic d e t e ctor detection 
system may compute a conditional density with respect to the context and fuzziness of the user 
paeket code vector, i.e., the received code bits in each packet. Th e fuzzy l og i c d e t e ction syst e m 
TAWM DLUCTOOTI I comp li ant rece i ver 50 to accurat el y d e t e ct th e assigned us e r cod e pack e t 
cod e i n th e pr e s e nc e of no i s e , which may inc l ud e oth e r TAWM users. Fuzziness may describe the 
ambiguity of the high bit (1)/low bit (0 or -1) bit event in the mtsy received user code within the 
packet. The fuzzy logic detection system SI may measure the degree to which a high/low bit occurs 
in the usfiE pack e t code vector, which produces a low probability of bit error in the presence of noise. 
The fuzzy logic d e t e ctor detection system 61 may use a set of if-then rules to map the user code bit 
inputs to validation outputs. These rules may be developed as if-then statements SI. 
[0014] The fuzzy logic detection system SI in the battery powered DLUCTOOT I I compliant 

headphone receiver 50 utilizes the if-then fuzzy set to map the received user code bits into two 
values; a low (0 or -1) and a high (1). Thus, as the user code bits are received, the "if rules map 
the signal bit energy to the fuzzy set low value to some degree and to the fuzzy set high value to 
some degree. See Figure 2A schematic block 61. Figure 2A schematic block 61 shows that -1 
equals the maximum low bit energy representation and 1 equals the maximum high bit energy 
representation. Due to additive noise, the user code bit energy may have some membership to low 
and high as represented in 61 of Figure 2A. The if-part fuzzy set may determine if each bit in the 
user code, for every received packet, has a greater membership to a high bit representation or a low 
bit representation. The more a user code bit energy fits into the high or low representation the 
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closer its subsethnnd i.e.. a measure of the mpmlwshi p degree tn which a spt may he a suhsat nf 
another sst may hfi tn nn* 

feet9}_[QQ151 The if-then rule parts that make up the fuzzy logic detection system fil must 

be followed by a defuzzifying operation. This operation reduces the aforementioned fuzzy set to a 
bit energy representation (i.e., -1 or 1) that is received by the transmitted DLUCTOOT I I standard 
packet. The fuzzy logic detection system fil may be used in the battery powered DLUCTOOT I I 
compliant headset receiver 50 to enhance overall FAWM system 10 d e cod i ng performance. 
[QQ16] A channel decoder 66 may be in communication with the bandpass filter (BPF) 64. A 

eOBEe decoder 68 mav be in communication with a digital tn analog nnnv^rtfir or DAP. 70Jhal may 
convert the digital signal back to an analog audio music signal. An analog low pass filter 72 may be 
used to filter the analog audio music signal to pass a signal in the approximate 20 Hz to 20 kHz 
frequency range and filter other frequencies. The analog audio music signal may then be 
processed by a power amplifier 74 that may be optimized to for powering headphone speakers 54 to 
optimize a high quality, low distortion audio music signal for hearing by a user wearing the 
headphones 55. 

fe626}_[QQIZl While the invention has been particularly shown and described with respect to 

the illustrated and preferred embodiments thereof, it will be understood by those skilled in the art that 
the foregoing and other changes in form and details may be made therein without departing from the 
spirit and scope of the invention. 
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